Clinical and pathological studies were made on 5 patients (1 male and 4 females; average age, 58.2 years) with primary malignant lymphomaof the brain. One case had received long-term immunosuppressive therapy for SLE. The most commoninitial signs and symptomswere non-specific and non-localized. They included headache, disorientation and consciousness disturbance. During the course, the signs and symptomsconsisted of consciousness disturbance (5 cases), hemiparesis (4 cases), headache (3 cases), dementia (2 cases), seizures (2 cases), and diplopia (1 case). The tumors on CTscans appeared as slight hyperdense areas in 3 cases, and as isodense areas in 1 case with enhancement following contrast media infusion, which was compatible with previously reported results. However, the other case showeddiffuse hypodense areas without enhancement which has rarely been reported. Multiple lesions were found in 4 cases. Three cases underwent cerebral angiography which demonstrated avascular masses. Pathologically, the tumors were located in the cerebral hemispheres in 5 cases, the basal ganglia and thalamus in 3 cases, the brain stem in 2 cases, and the cerebellum in 2 cases. Three cases were classified as of the diffuse, large cell type, 1 case as small cleaved cell and 1 case as immunoblastic. Thus, the clinical diagnosis of primary malignant lymphomaof the brain still remains difficult because the symptomsand CTfindings are so varied.
Systemic lupus erythematosus
Primary malignant lymphomasof the brain are relatively rare, comprising approximately 0.5% to 1.5% of intracranial tumors (1-4). Most reported cases have occurred in patients whohad no underlying illness, but recently there has been an increased number of cases with immunedeficiency which is associated with renal transplantation (5, 6), congenital immunodeficiency syndrome, the WiscottAldrich syndrome (7), systemic lupus erythematosus treated by immunosuppression (8), and AIDS (9-1 1).
The lymphoma has characteristic CT findings which show homogenous isodensity or slightly hyperdense lesions in plain scans and homogeneous enhancement following contrast mediumadministra- 
CT findings
In each patient, the location, appearance of the lesion, and presence of a mass effect were evaluated (Table 2) . Multiple lesions were noted in 4 patients. Topographically, the most frequent sites of the lesions were the frontal and temporal lobes.
The appearance of the tumors on plain CTscan could be described as slightly hyperdense in 2 cases, hypodense in 2, and isodense in 1. Intravenous injection of contrast mediumelicited a homogeneous enhancement of the lesion in 2 cases, an irregular enhancement in 1 , and ring-like enhancement in 1. However,in case 5, no enhancedlesion wasnoted on serial CTscans. A mass effect was present in 4 cases, and poorly demarcated lesions were seen in 4. Noneof the lesions in this study were in contact with the ependyma of the ventricles. Figures 1 and  2 show the appearances on CT in each patient. The cerebrospinal fluid (CSF) was examined in 2 patients (cases 4 and 5). The CSF protein was elevated to 282 mg/dl and 75 mg/dl, respectively.
Malignant cells were not present in either case.
Treatment and outcome
Steroids were administered in all cases. An apparent effect was observed in case 2 which showed a transient improvement of the disturbance of consciousness and a diminished tumor size on CTscan. However,in spite of the steroid administration, no clinical effect was seen in any of the other cases. The average duration of illness from onset until death was 4.8 months, ranging from 2 to 10 months.
Pathological findings
Grossly, a firm, well-demarcated mass was noted in cases 1 and 3. On the other hand, poorly demarcated necrotic lesions were observed in cases 2, 4 and 5. In these cases, mass lesions were not observed. (26, 27) . However, the results of the present study indicated a variation in CT appearance. It is difficult therefore to diagnose primary lymphoma of the brain correctly by CT scan alone. The CTappearances in the present study were compared with those of other reported cases in Japan (Table 4) . There was some difference in the patterns of enhancement. In the present study, an irregular and ring-like enhancementwas found in case 3 and no enhanced lesion was noted in case 5 on serial CTscans throughout the entire course. In such cases, differentiation from glioma is almost impossible based on CT examinations.
In case 5, diffusely growing malignant lymphomas produced completely different CT patterns. Edhardt and Meese (28) , as well as Palacios et al. (29) , have reported CNS lymphomas with a blurred region of low density without contrast mediumuptake. Histologically, the low density areas were probably due to a coarse cellularity of lymphomacells and accompanyingnecrotic changes. The absence of contrast medium uptake may account for slow extension of the necrosis and mild involvement of the blood-brain barrier. The commonappearance of a primary malignant lymphoma of the brain on angiography is that of an avascular mass. The presence of irregular constricted vessels appears to be a relatively infrequent finding. Tumor blush has not been reported as a frequent finding.
In the present study, cerebral angiography was undertaken in 3 cases, which revealed an avascular mass (30 43.3%. In the present study, no diagnostic information in terms of neoplastic cells was obtained. 
